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impurity 

concentration distribution from the top surface in the 
depth wise direction, 

and the gradient of this distribution reduces to nearly 
zero at a depth of 4.0 

μm from the surface, resulting in an approximately 
constant concentration. 
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1 



mxm.mnmt^mni&iz^'yxiia-'mus.tz mv-xmrnm^t. mm2m'mv~xmittm 

(>m^<m^mt'c»^iz$^Lx\,'^i>:iti:mL ^ft^<^«^t^. 

fc-rs^^ii^<oi|i#f*sM. [ff^ioi mi-(:^>BxtzmLx.ms^im 

[if^4i Kmm2mmM^y-miz^ifh(m2 «osjt*s. 

^^:f*eiijft-iii^i^^F*eBift) (o^troa^ iif*«ii] rnM^ :tySLKizmLx«mmimm 

5 tii«$#i-cv»5^c: b iw&b-r^mm iTi^sff) -m<o±Mmm^2m^^-xmtkm:th z. 

\mLi^m\i^<fmmm., b imLb-i-hmm 1 o^ff)^vi^ffm^ 

[113^51 mms^2mw^\^y-mff)i.^mizm m. 

«?MtmS3g2^^oy-xS«t«J3rPjgS<Olg2 40 111^12] mETO^^SIStt, CMP 

^ti-&it*«l;iM5<^)V^i^l)I{^iE«<o#^ mib-tl>wm9Ti^l 20i\ynd}*\mi!:Ma»ff^ 

mi. trtg, v\yy^</)nmz sioi R^sv^isis n4 r^ 



S i: 5r«fai:-r 1 Jb^ 7 cov yfixH- 1 ^HUH 
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[ii*«i5i i^y-M«s8aw4si(h -cfco. ij 

infz^m& FET m)izwj^(r>\^^'-mifmtthi. 

[00011 

■rsMDs FET «iSi^rt-5^»^<^mfej:t^'eo 

[00021 

imi<nmsi MB FET ^mmLt:^^-x^ -y^y^^ 

or^-:^fi|jiW^•V-MOS FET 14, ^T^^i^WS 

[00031 m*>. 05*c*-r i 

T7-MDS FET »4. ^!BRiS*«tt«SI«»SV^N+aiS61±fc: 
Jgj£$n:t?mSJli^itl!»l^V^xta6aa^iStC 30 

irLXWS FET '^tomSiEgffii&iiorv^S. 
[00041 dOt^), MOS FET <?D:t>iMm<'^K 

■rs««*5^--ci>s<o-e. SBffifl:<o>5:i^)fcN-xes 

xtg62«Off$?rS<L-C3r>ffl5ii&WSi:, REt 
T*«-5tv^affiR-ri.W»*s#«fCU'J. 40 

[ 0 0 0 5 1 ±12 L<:«3tW)r MIJi<V^-MDS 

FET iztnfhmymiLtmtmtt<7)m.-thm^i: 

Coolnos-a new lilestone in hi^ voltage Power N05 

" by LLorenz, G.Deboy (iSStl ) fcriO. Super Jun 
ction (jgg^) fl!ji$rirrSMDS FET (if-MfB;Sle 

[00061 d<^@3^flBi<D^^<-N0S FET li^ 36 
fc^ipfc, SsEg»t=SriN t7- (pillar) mm 50 
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Tit KP>f y • y-x^a05riPiBff?:aHtrSfci6<^P 

[00071 z<nmtzx 0 , ytymam t9-e7i 

■C. N t:7-®71i:P tr7-®72<omSi: 

S FET (cStLT, H^<OKV>f y • V-XSatfrlfilWff 
(Mi.tf600 V) ^HftL, ao. :fymiL^m/3 ~ 

1/4 tcffiSS^S b **sr|£t^r6 . 
[00081 

[fSWJJI^Lidk-rSiliSIl L*^t. iScilCltc^S 
it-C^^SMOS FET <0l8ji7*o-bXl4, aycoxt^' 

[00091 d*7)^S:iSarr^< . *8iajKA«, m 
ymmt - mm&(t<on:^ims.-i-i>^v7-ivs pet * 

S(Deep Trench MOS:DTMDS)OflBitJj:tf-t<Oi8i*tt* 

[00101 z<m¥Bs m&ii. mt^mm.<7m^y 

msm. fciO, 200 VJJLhW+slHS^lf 

-rSMB FET i&ISg^figfcL/t:t,cOT*0> :Mi=5rie 

[00111 ZZT. ±i^Et:«SDTMDS FET <?^* 

[00121 Bi7a. miE£^<m¥CBVEt <rm*m 

[00131 C:tf5DTH0S FET ffy^miM'f (^)U) (4, 
,ifoy(Boron;B) mLizX*}mV)um-m}T\pHzm&^ 

s)i£ikfc:j:0(g»2.5 Mm-cm\^mA^tifijmm 
wtt<w+t7-S84*«ifipa£i-sNPN tr^-s^^rrs. 
-f-tT. i<oNPN e5-s*]R0lffl^•c^^yf• («) 

[00141 ±Mi2r>(rm\;y-mM^X'ff) (As-B ) 
^C^^fcP+tv-®83rtT<0 (B -As) 
±5 %]Jlrt^T^L<ift^S*l.TV^S. CKO^ift* 

[ 0 0 1 5 1 -e LT . Pte9-183<0±UICPt^-X(b 
ase)M«87*gg«$ix. -eiOSffifc:SS?«tN+y-X(S 
ource)®«86*^«$ilTte'). f-A-^^l^iS (N+V- 
Xfa«86kN+e7-S84i:TfilE*iX/iP «Smffia5t«>) 
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1001 6] aStt. HTiC^LfcDTMOS FET <7>-mt 

[0017] vICOfiBtJi. #*fiSi^£7)NPN e5-«fc 

•C*S. 10 
[00 183 09»J. HTfcl^LJtDTMOS FET OffiCOW 
t LT. Jr7-b>y b^^ yxAScODTMDS FET <0^®A^' 

[00 191 CliOfiBSJi. DTMDS (M-ry^)V^§ii±. 

[0 0 2 0] ai OU. m7JbW^9(iZ^tt:fmKS FE 
T <^N+lf5-Ji<0fiBi<0iS«f«fc:«kSDTMDS FET (0«Bi 

[00 2Ha7J!i^9lC*LfcflBS-C»i. «E9«ID 20 

[00221 ZfUzSetLXm 1 Ofc^rtUBSJi, N+t? 

&^<0-C, XS<OJtlnHiff*>^rV\ 30 
[0 0 2 3] 01 Itt. m7JbWSl9tZ^Ltlhl^y^ 

[00241 @7:ni^9 fc* LfcflBtTtt. hW^-f- 
•e. N+e5-S84. nyfy—mfSiOi^V J:£ SiO 

[00 2 5] Cliltd^LTHl Ifc^rtflBSJi. M^^ 
f-|l!iiiifc:*6«R85a J:mL>tfiitM^>^l*ja*4?U 
>-»Jriy(Poly Si) 85b "Caa^ittOT&S. M^^f- 

[ 0 0 2 6 1 N+tr7-Ji84. P*\fy—m83cf>3^tJ 
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[00271 HI 2{i. S7fc:SU>tDTMB FET «OSJ§ 
ie<r>-»*«ie«K:iKW-Sfc«>tcOTMOS FET (OBriii 

[0 0 281 ^-f. N+S«c80±tm$ix/v:W-xtrm 

BK^ h \^y^\:m(^wimm9iYxm.htix\.^h . 

[0 02 91»:tC. mtflHl!lE'f:t>^atJ:'). h 
As. B <7)Hi^ijc?:ff5. 

[ 0 0 3 0 1 tsffmmwii ob cossifc^io 

m.^ummcth 1 1 i>tzmiip(>(oum'Wk'>x? 
+e7-S83i&filE^•c h u yf^B!^fc:N+tr9-S843&« 
[oo3ii<}s:fc. huyi^izmt{tizi*)mm 

(SiOi R) i&JgjSL. S«aSS(aie«cal Vapo 

r Dei>osition;CVD) Sfci 0 SiOj K*-SVMiSiN RJ 

jatrs. cioig. ai itc^L^io^sietiiHjoflBg 

fldS(si02 R) 85a s-mL/::^. hUy-f-f>^Ui^V 
>'*jaym>'cmbm-tXoizLxi>J:\,\ z<7m. v 
uyi-i^<oi^*ji^v=iy&5b ii^ hi'y^mm<omi 

[00321 i5ct. it^mmmmm) izx *)mm 
MS^^m-ti.. -enmoxsji, ru-^wt<mi 

««i:M+t7-®i:-Ctt*nytP ^1*^181354^) ^fc^* 
H»a«80^ KV>f yfc N+e5-B84«-«SBB»i:i- 

&/tv-Mos FET mit^^-r&. 

[00331 imm:mn. p+e^-fl83. N+e^- 

xifrj'^i^^/u^^gj&n 0. huy^mif>&^m 

[00341 bZ^X. m7lZ^Lt:imXii. MDS FE 

T <mmEythi:mm-?>i:iMz. p+e^-«83<7)± 
a^tc* i>p*^-:^mimcommz^, lx . p+t:^- 

[00351 Lt^ifi-yX. 5Rt«Bl«S3{(««v>IV<-xlS 
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[00361 ±£L:t i d tS^M^SiiTV^SiBS^ 

m^i^i^^-ios FET y-x«^<»y<.-A 
«Brc«wm+t. Hw>f y • y-:^isiatJ5n6jWfffc: 

[0037] *l|BBJil:EwraS^S:)»^-tS/cy>fc$ 

^fciiff-rs t i>t^y&wm^^ FET j-nis^sr 

[00381 

2#^e7-«i: -eii'^.fcfifetixt: 
msmt tm^imRi: h w yt^hvos fe 

[ 0 0 3 9 1 il/^. :*:9^IB2<r>^i4^i^i^. 
fe:«Sttri»l<oe7-«*sB^& J: 5 K:»lfi$n-CtJ 0 . 

[004 01 tti. *m^mi<^^iit^<^m^ 

imitihuyi-imm-i>xnb. mBhuy^-crm 
fitcm 1 mm^msbm2mm^m^ ^ym. 
txumssL^nonbm*). mimm:fmibm2 
mm^miii»mfBi.m<m^'^mmtxhuyHm so 
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fnt^-yxmtt^bb tfc:«M*»^>ai$iri6ifc:t>ttS 

h ^'>^<orta5(c^eg!«JS■ffi«)a^>^at^^if?:¥fflfl: 

mzm2m^v-xmmi:m&t. wim2m^v- 
:^mmbmmi2mmmmmb<D^ff>tv^fmmLiz 
y~ hm^m^i-txy- hmm^mj^t&JMb 
fiiu mi¥^#mii:Yu^ybu m!m2mm 
t7-«S:ioSKu>f ybmsm2mm.c^v-xmm 

[00411 

[00421 <mi^^(^»m>mui. ^ftfrnm 

l<r^<^®(C«SDrMDS FET <OBfSB«K@tf>-»$-^^ 

[00431 ^:<ODTM0S FET tt, Si'>i>'^±^^»«3il 
T:^v7-fc:4MiS<tJtt><o-CA.S.. N++ ««i ±lzmfS, 
$<x:tN-xirBfc:fcV^T. d^o:/(B) SrSi^LytSlO^* 
m<7)|BfiiBH»tt<0P+t7-S3 OWffl fc:b^(A 
s)*S£lkLfc<il«c.5 *nn<oi8niiSfllM)e<^+t:7-Ji4 

MiOiiL^Rttl.. Z<0)%^. NPN l:7-S^^K0BI^ 

N-xeji^ia*>^,N++ mil mzmrtm^ (sou 
mm.) xmm um<ohuyi- m) tfiwu'r^ii. 
^(7)f^izmmm5 t/^mifya^ttitzbtzx*). sv> 
tz^M^titim.(oM^&m^ (-tfu) im&^iix\>^ 

mQmmizii/f.m^i::y'-^^m&^iix\^i>, 

[00441 iJENPN \:y~miCi3\rZ. 20<?5N+tf7 

-Ji4 rtT<o (As-B ) ifea<^n-i:P+e5-a3 
<o (B -As) mM.ui. ±5 %jart<^T^t<ii^$ 

ilTV^S. of). P+tr5-«3 i:N+t:5-Ji4 tt«Qr 
[ 0 0 4 5 1 ^ tT. P+t^5-«3 (^mizi^miz 

^^tu:immmicomnsi^i^txH*v-xmm t 
3:^^'^' h-rs i atcy-x^ffi«iawgjS3^tT»r> 

h, Z.tlizX *) . N+y-X««6 f:N++ ( KW-^f > 
m) 1 i:<0iaTN+e5-JB4 *1KS«»i:-rSNHDS F 
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(00461 'Srjs, p+e7-«3 ff)±^mmii}&(7)^¥i 

C00471 ^fti, M^yf-rtl»Jc«. ailtC^Lfc 10 

«si02 )im^^M:mz^mm{^vz^u:tyt> 
sv^ij si(h ) ijtmti&ttixhxw ^-himw 

[0048] HlOtiSLfcidfc. N+tr^-S 
^1 1 1 J: 0 , «EW!llWt:N+e7-ai4«a 

[0 04 91 ^fc, J^LtiXoKOmmi^hm 

MDSFET iO¥ffi^N':J'-:x{i. 08fc:*L:tid^Xh^ 

>(zr^^^-yX'i>X<. a9t:*LfcJ:d^:t7-fc-yh 

[00 501 H2{i. Hlt^LJtDTMOS FET <OP+lf^ 
[00511 *M-CI4. #*fi«?<ONPN 

[00521 HltrSLfcDTOOSFBr W+t^ 

-13 <0±lsafflr<7)mg^^p<7>^iaif?fti6K:^roT 

tJsr-^sesfc^rsaE^tiB (p ^^^y^ 

[00 5 31 C:0|g*{p/5. P '^-xa^iO-S At mco 40 
J^fci8E400 V*^<i>n5400 V^DTMQS FET fcl* 
5ffiB^rJSfflL, P >«c-xaE$^|!M.O xtmOJifci-rtL 
a. »flE**408 VjjLh (2 %J.:U:) tC|6l±L. P '^-X 
«!2SrlW.5 jumJiLhtC-mJf. BflE**413 vm: (3 
%KU:) t:|nI±-rS.li:3{f«ftT&»&. 600 Vj^^OTMOS FE 

[00 541 m. JiSHtt^cODTMOS FET ffyVmizX 

tun. mi^miLxmmLtd&mbmittz. ^y& 

fiESrSaworv-r^^ltB FCT (cWLT^HifcflSttS 50 



1^20 02-1 24 67 5 
1 0 

0. ma<^iie«EEvthS:ii»^sc:i:*«tr&. l** 

[00551 ^rtJ. i^H^TIi. N S<ODTMDS FET ?: 
*LJt**s P MCODTHOS FET tCt,l^aifc:*lfe^&)Sffl-r 

[00561 04 (a) 7!>M (d) 14, 01 Cfl^L;';:!)? 
MOS FCT <OSetie<0-Mi: LT, (^:/^) <0 

[0057liPt>, t-r. 04 (a) tc^i^fcr, 4^ 

^Wtffls (N++ mi) 1 ±tcm*txefl (N-xe«) 

^'UiJKSL, N-xlfJi2 <0^3&»/i»N++ «S1 

[00581 cioig. ^<7^^#s;t*fc:. vvy 
^um:m\iZi\7t.^^'>t:rr-fm^mLVXii< . 
zff)Xo^j:vvy^uwsm^mm'h:Lm.<o-mk. 
LT{4. vuy^umz^ vvyimi<ntiib\zm\^ 
itWS±sn:L^^yif'^x^ (Witf Sith ffi) ii<ob 

7-yfl:ryt>S-fflV^yt:^ttx>yf-V:?') CBE iS: 

[00591 tfc. ±iBL^<td^M^y^iap^aiga5 
^ti&otts J: d fcBin-rsx-y f-y^^vi^y^ttffl-rs 

[00601 ijtfc:. ^ymmzx o . 0 

4(b) t^J:3K:. M^>'^fllS(Ciy7 * coSETcft 

STP (*«-ei4B ) i:N mpmiA (*«ri4 

XlJiIfii«ff3!)S60KeV, K-Xfi*«4.1 X10i3cm-2<0 
^•CffVV B <0>f3r>'^{4. «i.t4i!)IfiS«E*%0Ke 
V. H-X*{(«4 XlOiScm-itO^-Cffa. 

[ 0 0 6 1 1 <J:t, lisot:, 2000^IJUi<7^aj£IS[fc:<J: 

0, As. B <o^i^j£iti&ff 3. cloig, B <nimm.<ri 

04 (c) tc^-tidfc:. M^yfHBIMiiifcrlfitfriiilfci^e 

^hh't\> kzmm-t^mmm^£->immm.<rif 



1 1 

[00621 iJt. J:E20<»N 1^7-^4 |*iTiO (As 

-B ) ^(Ty^bP \fy-m rt-eo (B -As) mM. 

ISSWiSWWi. i5aLfcJ:5=5:M'y^fflHil^As. B 

[0 0 6 31 tt:. -f^ymxx'Xi^^iihmom 

[0 0 641 i^t. 04 (d) {C^idfc, M^J^^ 

fc:. §ttB^(aiencal Vapor Depositiaii;CVD) ^(Cj: 
*) Si02 K^SV^JiSiN KiSr^afcrS. 
[00651 i<D|R. Mxy^rtfifcSia N4 KifeSV^ 
J4 Si(h KS-Jg^Lfcat. M^Vf-rttflUfeWtcsKU 
v'UayO'oly Si) S^)£SSltT««>6J:dtcLTt>J: 

[ 0 0 6 6 1 iJcK. p t:9-Jl3 (oiamsm-^ ^fU 

[00671IP^, Jr^HMSfJfiODTMDS FET <^«8t*& 

tx-etit2lSttri6ife:«-:>-CR»-rSP tr7-a3 
s. 

[00681 c:<0 J: d ^rlSfc: i ») . *iii3&»^.ai$*ipj 
•C«^*>fc:|gfli-rSP e7-S3 

fc^rs. ioK. \:y-m «±smwt=. ^ 

[0 0 6 91 ^rtJ, JMWCJi. N HtfMTMDS FET <0 
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iBi^?r*L/c*<, P ScODTMOSFET t^«8S»ffifc:<> 

[00701 <®2<^IISI[tfWg!S>mi<^ii5<^W^T 
(i. DTMDS FET <OhU>^^P^SStCA;^^?:}$-P>tx 

w-CBo^j^yrr-fry::**. OTHB fet <OM^y^lBP^»S 

10 [00711 <m3<nmkmm>ni2<rmiif^>msii 

lOHJtOJgS-Cli. OTMOS FET i^r^Ltiifi. 

immB FET trtiv^Tt,. p ^-xfms,zm2ii:^L 

im) bi-^Zbizi*). mmLi::bmmmdm^ 

tihzbumitzism'v^i^, 

[00721 

20 fc:5|-ylSSi*>-fiv^M0S FBI *|^Tiri8^ri|*»f«llttJJ: 

mi 1 *IKB<Omi ('JllteiOJgffifc^^DTMDS FET <0 

[021 HltC^LfcDTMDS FET COP+t^— Sl^<OSB: 
iBnS (B-B'S) fc:tJJtS^^UjijS<04^ite<0-^«S-^ 

[031 Hlt^L^tDTHDS FET W '<.-xaE$ (&>'^7 

[04 1 m 1 kr^t^DTMQS FET ffmSJM<r>HHb L 
[051 ta!3lW57-V— ^fiBtW«!7-«B FET O-S* 
[061 m^ffym^mtffiJ^'P-WS FET <0-Si&* 
[071 iSffl^+CODTMOS FET <^«*|«g<7)-a5£^^ 

. -tffieB0. 

[081 07lIfl^L/::DTM)S FET O-0ltUt:Xh5^ 
40 r^'C^-yScODTMOS FET <?)l»H^\-:J'-ytJ itXBrffifll 

jt<o-a5«rs^-r^ig0. 

[091 07tS^t^:DTHQS FET <Offi<?D0|fc LT, :t7 

[01 01 m7jbm9t=^Ltii(mm»mizg^m 

MDS FET <?5«J&<7)-«?!l?:SttBtffl0. 
[01 1 1 077!>S09{C^L^ hWy^rtaSOjfegJBj 
85<^>flBS<Oi»#0St^4DTMOS FET <O«|J&<7)-0g$-S^-r 

Brffl0. 

50 [0121 07fc:S^UfcDTMOB FET tf:«!JtIg<0-S* 



(8) 



13 



00 2-1 2467 5 

14 



1 •••Nt+ fflS, 

2 • -N-xtrs. 

3 "P+tf^-S. 



5 -^iM^S. 

6 ■ -N+y-x®*, 
8 -y-hmffi. 
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